The effect of dielectric superstrate on a linearly tapered slot antenna (LTSA) was investigated experimentally. It was observed that the dielectric superstrate improves the directivity but generally at the expense of higher sidelobe level. The dielectric superstrate could be used to reduce.the physical length and to improve the radiation characteristics of the LTSA.
INTRODUCTION
In recent years, research on linearly tapered slot antennas (LTSA) have been extensive [1] , [2] . Most of these studies concerns with the performance characteristics and feeding techniques of the LTSA, and there is disproportionately little effort devoted to the study of superstrate effects on linearly tapered slot antennas. These effects are important in a stacked array antenna in which a dielectric spacer between two arrays inadvertently serves as a superstrate. The superstrate alters the guide wavelength of the LTSA and thus impacts the overall antenna design. In this paper, the effects of dielectric superstrate on the directivity and radiation patterns of a full length and reduced length LTAS will be presented and discussed.
ANTENNA CONFIGURATION
The LTSA used in the experiment is shown in Fig. 1 . The LTSA having an aperture width L of 1.27 cms, a taper angle, 2a, of 11.2O and an aperture width H of 1.27 cms is etched on a 0.0508 cm RT/Duroid 5 8 8 0 substrate ( e r =2.2). The LTSA is electromagnetically coupled to a coplanar waveguide (CPW) with the center strip conductor of the CPW extented to form a CPW-toslotline transition with the LTSA. The distances L, from the short circuit termination of the slotline and L, from the open termination of the extented center strip conductor to the CPW-to-slotline junction are about a quarter of a wavelength at 20 GHz. The ground plane of the CPW is connected to the antenna ground plane through via holes to ensure good impedance match and odd mode operation.
RESULTS AND DISCUSSIONS
In our experiment, the effect of superstrate was examined for LTSA with various lengths. Fig. 2 shows the measured H-and E-patterns of the regular length (L = 6.6 cm) LTSA without superstrate at 11.67, 20.15 and 22.8 GHz. Results indicate that the patterns are generally symmetrical, and the directivity increases faster in the H-plane than in the E-plane with frequency. The measured gain of the LTSA is about 11 dB.
The superstrate increases the electrical length as well as the effective aperture of the antenna, and thus enhances the antenna directivity. The increase in directivity is evident from the measured antenna pattern which shows a narrower main lobe. Fig. 3(a) -(b) displays the measured H-and E-plane patterns with and without a superstrate. As indicated, the effect of the superstrate is more pronounced in the H-plane than in the E-plane. The beamwidths of the the LTSA with and without superstrate have been recorded for frequencies ranging from 10 to 20 GHz. The results are plotted in Fig. 4 . With superstrate, the beamwidth is generally narrower; however, the sidelobe level is also higher.
By reducing the length ,L, of the LTSA, the radiation patterns become broader indicating a reduction in antenna gain. The superstrate increases the electrical length of the LTSA and enhances its directivity. The improvement in directivity results in narrower beamwidth for the LTSA with superstrate as indicated in Fig. 5 . Fig. 6 shows the measured patterns of the reduced length LTSA with and without superstrate at 11 GHz. The patterns appear symmetrical with the superstrate.
CONCLUSION
The effect of superstrate on a LTSA has been studied. Results indicate that the superstrate improves the patterns and directivity of the antenna by increasing the electrical length and effective aperture of the antenna. A superstrate can also be used to reduce the physical length of the antenna without compromising the pattern quality. slot antenna-a new integrated element for millimeter-wave applicationsrr, I E E E Trans. Microwave Therory Tech., Vol. 37, No. 2, Feb. 1989, pp.365-374. [2] R: N. Simons, R. Q. Lee and T.D. Perl, "New tech nique for exciting linearly tapered slot antennas with coplanar wave guide", Electronics Letters, Vol. 28, NO. 7, March 1992, pp. 620-621 . superstrate at 11 GHZ.
LTSA with and without Fig. 6 . Measured radiation patterns of the reduced length LTSA with and without superstrate at 11 GHz: (a) H-plane and (b) E-plane.
